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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-4, 6-11, 13-15, and 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sinha (U.S. Patent Number 6,889,560), and further in view of Lichte 
(U.S. Patent Number 5,303,585). 

The applied reference has a common inventor with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing 



Application/Control Number: 10/780,071 Page 3 

Art Unit: 2856 

that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

3. Sinha discloses an apparatus for noninvasively monitoring the flow and/or the 
composition of a flowing liquid using ultrasound is described. The position of the 
resonance peaks for a fluid excited by a swept-frequency ultrasonic signal have been 
found to change frequency both in response to a change in composition and in 
response to a change in the flow velocity thereof. Additionally, the distance between 
successive resonance peaks does not change as a function of flow, but rather in 
response to a change in composition. Thus, a measurement of both parameters 
(resonance position and resonance spacing), once calibrated, permits the simultaneous 
determination of flow rate and composition using the apparatus and method of the 
present invention (Please see the abstract). 

4. With regard to claims 1, 6, 17, 18, and 19, the basic limitations of the claims are 
disclosed in the Sinha reference in view of figure 1c and the disclosure, specifically, an 
apparatus for measuring liquid level in a container which comprises in combination (a) a 
transducer in physical contact with the outside of a wall of the container for generating 
at least two acoustic resonance responses in the liquid substantially perpendicular to 
the surface (transducer 24); (b) a sweep generator for electrically exciting said 
transducer over a chosen range of acoustical frequencies and having a chosen 
waveform (26), and (c) a receiver for measuring the acoustic frequencies for at least two 
resonant responses (transducer 24), wherein the various independent apparatus claims 
are mere variations of the independent claim 1 , and thus since claim 1 characterizes the 



Application/Control Number: 10/780,071 Page 4 

Art Unit: 2856 

overall breath of the claims, only that claim is used to describe the claims of this 
rejection. In a similar fashion, all these claims contain a similar limitation that is not 
specifically disclosed in the Sinha reference with regard to the placement of the 
transmitting transducer, whereby said transducer is to be located below the surface of 
the liquid. The Sinha reference has the transducer located above the liquid surface, 
however one of ordinary skill in the art would be able to simply place the transducer on 
the bottom of the vessel to be measured because the basic principle for operation 
established in the art is that the transducer signals are transmitted and reflected off a 
surface of the liquid level to be measured. Therefore, one skill in the art could arrange 
the transmitting transducer either above or below the liquid surface without altering the 
operation of the device, and therefore the mere rearrangement of the transducer 
location would not be considered novel in view of the Sinha reference. Sinha does not 
state that a fluid through the pipe has to fill the entire pipe, so there could be a liquid/gas 
interface in the pipe of Sinha, but these limitations are not specifically disclosed. 
Therefore, the examiner has relied upon the teachings of Lichte to meet these specific 
claim limitations. 

Lichte discloses a volume sensing system includes electronic circuitry, which is 
electrically connected to an ultrasonic transducer. The transducer is affixed by means 
of an adaptor to the base of a container having a known configuration. The container 
holds a liquid and a gas so that a liquid-gas boundary is formed within the container. 
The transducer generates ultrasonic pulses, which propagate through the liquid, are 
reflected at the liquid-gas boundary, and are received again by the transducer. The 
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received return pulse is converted into an electrical signal which is analyzed by the 
electronic circuitry to determine the level of the liquid within the container. The level of 
the liquid within the container is then employed to determine the volume of the liquid 
within the container in accordance with the configuration of the container. In a preferred 
embodiment, the adaptor includes an indicator which may be used to identify the 
configuration of the container (Please see the abstract). 

Both Lichte and Sinha are concerned with measuring a property of a fluid. The 
set up of Lichte, as seen in figure 1 , has a tank (where the contents are to be measured 
utilizing a and ultrasonic transducer (110), control and processing circuitry (150), and a 
keyboard and display (155). With this in mind the device of Lichte could operate 
utilizing different circuitry to control the operation and behavior of the transducer, then 
the circuitry utilized in Lichte, utilizing the knowledge of one of ordinary skill in the art. In 
other words, the circuitry in Lichte could be replaced with the circuitry of Sinha (26 of 
Sinha's figure 1c), thus producing the circuit arrangement desired to generate at least 
two acoustic resonance responses, with the transducer in physical contact with the 
outside bottom wall of a container (from Lichte, see column 3 lines 40 through 56, 
where it states the transducer is affixed to the base of a container by means of an 
adapter). Lichte further discloses that the liquid does not fill the entire container volume 
of the container and a gas fills the remaining volume (from Lichte, see column 3 lines 40 
through 56), so the substance of this rejection utilizes the transducer and tank 
arrangement of Lichte with the circuitry arrangement of Sinha to produce the system of 
claims 1,6, 17, 18, and 19. 
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With regard to claims 2, 8, and 9, Sinha discloses in column 4 Iines15 through 30 
the use of a swept sine wave generator. 

With regard to claims 3, and 10, column 5 lines 10 through 30 disclose the use of 
the fast Fourier Transform for analyzing the resonance responses. 

With regard to claims 4, and 1 1 , the examiner acknowledges that the Sinha 
reference discloses that it is preferred that a frequency range between wall resonances 
are used (see column 6 lines 5 through 30), however, this same section discloses the 
fact that any frequency range could be used, thus a frequency range including at least 
one acoustic wall resonance would be disclosed by Sinha. 

With regard to claim 7, figures 1c is disclosed to utilize a transducer as a 
transmitter and receiver. 

With regard to claim 13, Sinha discloses a method for measuring liquid level in a 
container which comprises the steps of (a) generating at least two acoustic resonances 
in the liquid substantially perpendicular to the surface of the liquid, and (b) determining 
the frequency of at least two acoustic resonances. These limitations are shown in view 
of figure 1c and the disclosure in column 4 beginning at line 15 and ending in column 6 
with line 17. However, as discussed above, Sinha fails to disclose a method for 
measuring the level of a liquid having a surface in contact with a gas. For these 
limitations, as discussed above, we rely on the teachings of Lichte, which discloses 
such an arrangement. 
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With regard to claim 14, the method for measuring liquid level in a container as 
described in claim 13, wherein the acoustic resonances are generated using a 
waveform comprising a sine wave is disclosed in column 4 lines 26 through 31 of Sinha. 

With regard to claim 15, the method for measuring liquid level in a container as 
described in claim 14, wherein the sine wave is swept over frequencies comprising at 
least one acoustic wall resonance of a wall of the container perpendicular to the surface 
of the liquid is disclosed in column 6 lines 10 through 14 of Sinha. 

With regard to claim 20, a method for measuring liquid level in a container 
which comprises the steps of (a) generating at least two acoustic resonances in the 
liquid substantially parallel to the surface of the liquid, and (b) detecting the presence of 
acoustic resonances from the liquid. These limitations are shown in view of figure 1c 
and the disclosure of Sinha in column 4 beginning at line 15 and ending in column 6 
with line 17. As previously discussed in view of method claim 13, since Sinha fails to 
disclose a method for measuring the level of a liquid having a surface in contact with a 
gas, we rely on the teachings of Lichte, which discloses such an arrangement. 

Allowable Subject Matter 

5. Claims 5,12, and 16 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Response to Arguments 

6. Applicant's arguments with respect to claims 1-20 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney T. Frank whose telephone number is (571) 272- 
2193. The examiner can normally be reached on M-F 9-5:30 p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron E. Williams can be reached on (571) 272-2208. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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